Introduction

33
The Mediterranean region is located in the convergence zone between the African and or by the distal portions of the stretched African continental crust [Dercourt et al., 1985 [Dercourt et al., , 1993  subduction zone (WMSZ) followed by trench retreat and back-arc extension. According to their Mediterranean region whereas Govers and Wortel [2005] have pointed out that STEP faults are 104 playing an important role in the dynamics of the underlying subduction dynamics. In this paper 105 we present an alternative scenario based on new tomography models of P-and S-velocities. We 106 also provide some additional testing results to show that derived seismic structures related to the 107 Apennines region are robust. (the last year of data in the previous study). Here we use more than 11 million travel times (~8.9 115 10 6 of P-and 2.3 10 6 of S-picks) from more than 150,000 events (72 picks per event). In the 116 previous study by Koulakov et al. (2009) , the number of data was several times smaller.
117
Prior to using the ISC data for tomography, they were reprocessed using the location tools 118 and outlier analysis developed by Koulakov and Sobolev [2006] which resulted in rejection of 119 almost 30% of the data. All data corresponding to seismic rays traveling inside the selected 120 window, at least partly, are selected for the inversion. They include data from ~66,000 121 earthquakes located in the study region (red dots in Figure 2A ) recorded by the worldwide 122 stations (blue triangles in Figure 2B ), as well as data from ~90,000 teleseismic events (grey dots 6 in Figure 2B ) recorded by 1915 seismic stations located inside the study area (black triangles in 124 Figure 2A ). The travel times of all seismic rays in the European region were corrected for the 125 crustal model developed by Tesauro et al. [2008] .
126
The inversion is performed in three circular windows covering the study area having a 127 diameter of 1500 km (Figure 2A ), which appears to be the most appropriate size to study the scaled depending on the distance to the border of the circular area (from 85% to 100% of the 147 radius, the scaling factor linearly decreases from 1 to 0).
7
The inversion was performed simultaneously for the P-and S-velocity anomalies, source subduction zones, both P-and S-velocity models revealed consistent images of the slabs 160 coinciding with the locations predicted by other studies and marked with deep seismicity.
162
Tomography results
163
The computed P-and S-velocity anomalies, which are considered as the main result of our sections at 100 km, 300 km and 500 km (middle depths of the checkerboard levels). For the P-
196
anomalies with 1º size patterns, the correct reconstruction occurs in selected areas with the 197 maximum amount of data. In deeper sections, the resolution is much poorer compared to the 198 result at 100 km depth. For the 2º size anomalies, the P-model is reconstructed almost perfectly 199 in the onshore areas and in the Adriatic Sea. In this test, the P-anomalies almost do not lose their 200 amplitude with depth. In the offshore areas, the anomalies are strongly smeared, which is related however, the anomaly in 300-400 km depth seems to be separated from that at 600-700 km whereas the flat plate slides down along the inclined bottom surface.
242
The deeper anomaly is seen in Section A1-B1 as a large high-velocity body located 243 between 500 and 700 km depth. It is only observed in the P-model; the S-anomalies tend to be 
278
In Figure 9 we present our interpretation of the main structures below the Apennines in 
296
To explain the detachment of the Adriatic lithospheric mantle, the key process is the NW-
297
SE shortening of Apennines between points C and D. The crust, which is a weaker part of the 298 lithosphere, has been compressed and reduced its length. For the lithospheric mantle part,
299
shortening was less plausible; instead it has been detached and formed a curved structure sank 300 into the asthenosphere. In the tomography image we observe that the NW part of this body has 301 been completely detached, whereas the SE end of it is still attached to the Calabrian arc. Vertical 
Conclusions
315
Based on an analysis of the P-and S tomographic models of the upper mantle beneath the 
